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SUPPLEMENT TO RISK-BASED CORRECTIVE ACTION
TIER 1 AND TIER 2 ANALYSES
FORMER BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

1.0 INTRODUCTION

1.1 Purpose

El Dorado Environmental, Inc. (EDE) has been authorized by Ultramar to prepare this supplement
to a Risk-Based Corrective Action (RBCA) assessment initially prepared and submitted to the
Alameda County Health Care Services Agency (ACHCSA) for review on December 21, 1996. This
supplement to the original RBCA has been prepared to address concerns expressed in a letters from
Ms. Amy Leech and Ms. Madhulla Logan, dated May 28, 1997 and Mr. Scott Seenv. dated July 23,
1998. The subject property is located at 22315 Redwood Road, in Castro Valley, Alameda County,
California (Figure 1), and was formerly operated as Beacon station #574. The site is currently
operated as a small shopping center, with multiple retail tenants.

Information available to EDE indicates that all underground storage tanks (USTs) were removed
from the site on May 5, 1987. Subsequent detection of petroleum hydrocarbon constituents in soil
beneath the former USTs prompted a soil and ground water investigation, which included advancing
soil borings and installation of ground water monitoring wells. Aquifer pumping and soil vapor
extraction tests were also performed at the site. Quarterly ground water monitoring is currently
being conducted at the site.

An overview of the RBCA process was described in the December 21, 1996, RBCA; as such, that
information is not repeated here. The reader is referred to that document for an overview of the
RBCA process.

The purpose of this supplemental RBCA assessment is to evaluate the risk to human health and the
environment from exposure to soil and ground water which may contain petroleum constituents left
in place at the subject site. This RBCA analysis was completed using the American Society for
Testing and Materials (ASTM) standard guidelines ES 1739-95, “Standard Guide for Risk-Based
Corrective Action Applied to Petroleum Release Sites” and was facilitated by use of the “Tier 2
RBCA Guidance Manual for Risk-Based Corrective Action” (Conner, et al, 1995). Specifically, this
RBCA analysis is a revision of the analysis described in the December 21, 1996 report and the
current analysis updates the former RBCA and is intended to address the comments of the Alameda
County Health Care Services Agency (Alameda County) as received in correspondence dated May
28, 1997.

2.0 SITE ASSESSMENT

2.1 Site Location and Description

The site 1s located at the intersection of Redwood Road and Grove Way in Castro Valley, 700 feet

e
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north of the southwestward-flowing San Lorenzo Creek. An unnamed creek (tributary to San
Lorenzo Creek) 1s located approximately 500 feet north of the site. The elevation of the site is
approximately 150 feet above sealevel. Castro Valley is situated in the east San Francisco Bay Area,
south of the San Leandro Hills and northwest of Walpert Ridge. Ground surface in the area of the
site generally slopes toward the southwest. The site is bounded on the north by Grove Way and on
the east by Redwood Road. The surrounding area is predominantly commercial properties with
residences located wet and southwest of the subject site (Figure 2).

A total of eight monitoring wells have been installed on or near the site by Delta Environmental
Consultants, Inc. (Delta) and ActonsMickelsonsvan Dam, Inc. (AMV) since 1991. Ultramar leased
the site and petroleum product storage and piping equipment and operated a retail casoline service
station at this site from 1981 to 1987. Prior to 1981, the site had reportedly been leased and operated
by Shell Oil Company (Shell). Information provided by Ultramar indicates that in 1987, when
Ultramar ceased leasing the property, all USTs then in existence were removed. Available data
indicate that at least one previous generation of USTs had been installed and used at the site by Shell.
The first generation of USTs was removed prior to Ultramar’s lcase of the propertv in 1981. Itis
EDE’s understanding that Ultramar is not aware of any specific incidents in which sasoline leaked
from the former USTs or was spilled during filling of any of the USTs. The site is currently
occupied by commercial businesses in separate suites within a single building (Figure 2).

2.2 Regional Geologic and Hydrogeologic Setting

The site is located in Castro Valley, California, in the eastern San Francisco Bay Area. Ground water
has been reported at depths ranging from 13 to 24 feet below grade at the site. The land surface in
the Castro Valley area is covered with Quaternary, non-marine alluvium (referred to as “older
alluvium” and described as dissected terrace deposits), probably deposited by San Lorenzo Creek
and its tributaries (Wagner, et al.,, 1991). Cretaceous marine sedimentary rocks, assigned to the
Panoche Formation, underlie the alluvium in the Castro Valley area, and form the surrounding hills
and ridges. The northwest-trending Hayward Fault zone is present west of the site.

2.3 Local Water Supply

Potable water is supplied to the site and other local users in the area by the East Bay Municipal
Utilities District (EBMUD), EBMUD imports water derived from surface water sources from the
Sierra Nevada foothills; no municipal water wells are located in the area,

Well permit records available through the California State Department of Water Resources indicated
the existence of a private water well, reportedly used for “irrigation” purposes at 22447 Charlene
Way, approximately 400 feet south-southeast (cross-gradient) of the site. The “Watcr Well Drillers
Report” for this well indicates a total depth of 52 feet below grade with perforated plastic casing

£l Dorado Environmental, Inc.
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between 32 and 52 feet below grade. This well was installed in September 1977, neither the current
status nor the current use of water produced by this well (if any) is known.

3.0 RESULTS OF HYDROGEOLOGIC INVESTIGATION

A portion of the information contained in this section first appeared in the “Problem Assessment
Report/Remedial Action Plan, Former Beacon Station #574,” dated November 10, 1994, by AMV.

3.1 Underground Storage Tank Removal and Remediation by Over-Excavation

According to a work plan prepared by Ultramar for the site dated January 12, 1993 all USTs were
removed from the site on May 5, 1987. Underground fuel storage at the site had previously consisted
of two 5,000-gallon-capacity diesel USTs, a 7,000-gallon-capacity gasoline UST, and one 8,000-
gallon-capacity gasoline UST. In addition, a 500-gallon-capacity waste oil UST was present at the
site. Records made available by Ultramar indicate that these tanks were originatly installed and
owned by Shell. These tanks replaced a set of three USTSs that were removed by Shell sometime
prior to the end of 1981, when Ultramar assumed the lease on the property. The results of soil
samples collected at the time of UST removal in 1981 indicated the presence of petroleum
hydrocarbon constituents in soil underlying the USTs. Over excavation ofthe UST basin to a depth
of approximately 20 feet below grade was performed on May 18, 1987, After over excavation, three
of the seven soil samples collected at the limits of the excavation contained total volatile
hydrocarbons at concentrations of 125.5, 208.7, and 1,989 parts per million (ppm).

3.2 Installation of Soil Borings and Monitoring Wells

On March 26, 1991, three soil borings were advanced at the site to depths of approximately 30 feet
below grade and completes as 4-inch-diameter monitoring wells MW-1, MW-2, and MW-3 (Figure
2). Ground water was encountered in the borings for these wells at approximately 22 feet below
grade. Soil borings containing descriptions of soil encountered as the borings were advanced are
contained in Appendix A. Soil samples collected as the borings for monitoring wells MW-1 and
MW.2 were advanced consisted of gravelly sand to a depth of 6.5 feet below grade, underlain by
sandy clay or clayey sand to approximately 22 feet, and sand and silty sand to the total boring depth
of 30 feet below grade (Appendix A).

Soil samples collected from the soil borings were submitted for laboratory analysis of benzene,
toluene, ethylbenzene, total xylenes (BTEX), total petroleum hydrocarbons as gasoline (TPHg), and
total petroleum hydrocarbons as diesel (TPHd). The results are compiled in Appendix B, Table 1.
None of the soil samples contained detectable concentrations of TPHd. The soil samples collected
from above the water table in the boring for monitoring well MW-2 (near the northwest corner of
the first generation of USTs operated by Shell) contained detectable concentrations of TPHg. The

El Dorado Environmental, inc.
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samples collected from 10 and 15 feet below grade from this boring contained 8.1 and 3,200 ppm
TPHg, respectively.

The monitoring wells were installed as described in well construction diagrams contained in
Appendix C. Water level measurements made in monitoring wells MW-1, MW-2. and MW-3 on
March 26 and April 1, 1991 (Table 1), indicated a direction of ground water flow toward the
southwest. The gradient of ground water flow was approximately 0.015 foot per foot. Ground water
samples collected from monitoring wells MW-1, MW-2, and MW-3 on April 1. 1991, did not
contain detectable concentrations of TPHd. BTEX and TPHg were detected in ground water samples
collected from these wells. Benzene concentrations ranged from 41 micrograms per Liter (ug/L) in
a sample from monitoring well MW-3 to 650 ng/L in the sample collected from monitoring well
MW-2 (Table 2).

Based on the results of installation of monitoring wells MW-1, MW-2, and MW-3, Ultramar
prepared a work plan for installation of additional monitoring wells (“Work Plan, Subsurface
Environmental Investigation at Former Beacon No. 574, 22315 Redwood Road. Castro Valley,
California,” dated January 11, 1993). The work plan proposed installation of five additional ground
water monitoring wells. After approval of Ultramar’s work plan by the Alameda County Health Care
Services Agency, Environmental Health Services Division (Alameda County), the proposed work
plan was executed by AMV on May 13 and 18, 1993. AMYV advanced and sampled five soil borings
which were then converted to 2-inch-diameter monitoring wells MW-4, MW-5 MW -6, MW-7, and
MW-8 (Figure 2).

Soil encountered by AMV in the boring for monitoring well MW-6 included siltv clay from the
surface to 8.5 feet below grade, silty sand between 8.5 and 14 feet below grade, silty clay beneath
the silty sand to a depth of 19.5 feet, sandy silt between 19.5 and 27 feet below grade, and gravelly
sand between 27 and 30 feet (the total depth of the boring). Ground water was encountered at about
20 feet below grade in the borings for monitoring wells MW-4 through MW-8. Soil boring logs for
monitoring wells MW-4 through MW-8 are contained in Appendix A.

AMYV submitted a total of 23 soil samples for laboratory analysis of BTEX and TPHg. None of the
soil samples collected from the borings for monitoring wells MW-4 through MW-8 contained
detectable concentrations of petroleum constituents (Appendix B, Table 1).

AMYV completed monitoring wells MW-4 through MW -8 as described on well construction diagrams
contained in Appendix C. AMV measured depth to ground water in each existing monitoring well
(MW-1 through MW-8) on May 18, 1993. Depth to ground water ranged from 15.72 to 22.66 feet
below the top of the well casings (Table 1). AMV’s water level measurements indicated a direction
of ground water flow toward the southwest at a gradient of 0.01 foot per foot.

. ]
El Dorado Environmental, Inc.
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AMY collected ground water samples for analysis from monitoring wells MW-4 through MW-8 only
on May 18, 1993 (monitoring wells MW-1 through MW-3 had been sampled on May 7, 1993) for
laboratory analysis of BTEX and TPHg. BTEX constituents were not present at detectable
concentrations in ground water samples collected from monitoring wells MW-4 through MW-8 on
this date (Table 2). The sample collected from monitoring well MW-6 did contain 170 ng/L TPHg.

The most recent quarterly monitoring event at the site was conducted on December 12, 1998, by
Doulos Environmental and reported by EDE. Depth to ground water on this date ranged from 15.75
(MW-5) t0 22.87 (MW-1) feet below grade. (Monitoring wells MW-7 and MW-8 were abandoned
during the fall of 1998 as part of a street up-grade on Redwood Road.) The direction of ground
water flow was generally toward the southwest (Figure 3), at a gradient of 0.01 foot per foot.

Ground water samples were also collected on December 12, 1998, but only from an abbreviated list
of monitoring wells in accordance with an agreement with Alameda County. The most recent
monitoring event for which analyses were performed on all wells at the site was conducted on
August 31, 1998. Analytical results of ground water samples collected on August 31. 1998, indicate
that BTEX constituents were detected in samples collected from monitoring wells MW-1, MW-2,
and MW-3. Methyl-tertiary-butyl ether (MTBE) was detected in ground water samples collected
from monitoring wells MW-1 through MW-3, MW-6, and MW-7. The inferred distribution of
dissolved benzene in ground water on August 31, 1998, is illustrated in Figure 4.

3.3 Hydrogeologic Testing Results

On January 31 and February 1 and 2, 1994, AMV conducted an aquifer test, an air sparging test, and
a vapor extraction test using monitoring wells at the site. Starting on January 31, 1994, a 24-hour
continuous pumping test was conducted, using monitoring well MW-1 as the pumping well. The
pumping rate throughout the test was maintained at approximately 0.25 gallon per minute (gpm).
Water levels were recorded in the pumping well and monitoring well MW-2 using an automated data
logger. Monitoring well MW-2 is located approximately 55 feet from MW-1. After 24 hours of
pumping, a drawdown of approximately 4.2 feet was measured in the pumping well, and
approximately 0.11 foot of drawdown was measured in monitoring well MW-2. AMYV reported that
aquifer test analytical methods indicated a calculated hydraulic conductivity (K) of approximately
0.005 foot per minute (ft/min). AMYV inferred that the observed drawdown at monitoring well MW-
2 (located northwest and cross gradient of the pumping well), indicated a down gradient capture zone
extent of approximately 17 feet, and a cross gradient capture zone width of approximately 110 feet.

The soil vapor extraction test was performed over a 4 hour period using monitoring well MW-1 as
the extraction well. Pumping of ground water from monitoring wells MW-1 was continued during
the soil vapor extraction test to maximize the open screened area in this well during the vapor
extraction test. AMYV reported that the airflow rate during the test was approximately 43.6 standard

El Dorado Environmental, Inc.
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cubic feet per minute (sefm). Throughout the vapor extraction test, AMV measured a vacuum
influence of about 0.35 inch of water column at monitoring well MW-2, indicating a zone of vacuum
influence around monitoring well MW-1 with a radius of at least 55 feet. Air samples collected
during the vapor extraction test by AMV contained 66 ppm benzene and 7,800 ppm TPHg at the start
of the test and 42 ppm benzene and 4,500 ppm TPHg at the end of the test. Based on the analytical
and air flow rate data, AMV calculated and initial extraction rate to TPHg of 67.7 pounds per day
(Ibs/day). AMV’s calculated initial extraction rate for benzene was 0.57 1bs/day.

AMYV conducted an 8-hour sparge test by injecting air through a temporary sparge point installed
approximately 15 feet from monitoring well MW-1. Air was injected at a rate tanging from 7.0 to
7.7 scfim. Dissolved oxygen, carbon dioxide (CO,), and TPHg concentrations in water and air from
monitoring well MW-2 were monitored in the field and with samples collected for laboratory
analysis during the test. Dissolved oxygen content in water samples collected from monitoring well
MW-2 increased from 2.6 percent (sample collected before sparging began) to 6.5 percent (sample
collected at the end of the sparge test). AMYV inferred that these measurements indicated that a
sparge rate averaging 7.4 scfm at monitoring well MW-1 had an influence at least 15 feet away at
monitoring well MW-2,

4.0 SUMMARY OF HYDROGEOLOGIC ASSESSMENT
4.1 Distribution of Petrolenm Constituents in Soil

Soil samples collected from the soil borings for monitoring wells MW-4, MW-5, MW -6, MW-7, and
MW-8 did not contain detectable concentrations of petroleum constituents. Soil samples collected
from the borings for monitoring wells MW-1 and MW-3 at 20 feet below grade contained detectable
concentrations of petroleum constituents; however, these samples were collected within the zone of
water table fluctuation and probably reflect the presence of these constituents in ground water rather
than the presence of these constituents in the vadose zone above ground water. Only the samples
collected from above the water table in the boring for monitoring wells MW-2, located near or
possibly adjacent to the tank basin of the first generation tanks operated by Shell, contained
detectable concentrations of TPHg. Soil sample analytical results (Appendix B) and the results of
a vapor extraction test performed on monitoring well MW-1 indicate that only soil in the vicinity of
the former USTs contains petroleum constituents.

AMYV constructed two soil cross-sections to illustrate the inferred distribution of petroleum
constituents i soil underlying the site. The cross-sections and a location map are contained in
Appendix D.

El Dorado Environmental, Inc.
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4.2 Distribution of Petroleum Constituents in Ground Water

The direction of ground water flow beneath the site has been consistently toward the southwest. The
ground water gradient has typically been 0.01 foot per foot.

The distribution of petroleum constituents in ground water 1s defined up gradient, down gradient,
and cross gradient of the site. Ground water samples collected from monitoring wells MW-8 (up
gradient), MW-5 (down gradient), and MW-4 (cross gradient) have historicalls not contained
detectable concentrations of petroleum constituents.

Ground water samples collected from monitoring well MW-1, MW-2, and MW-3 have consistently
contained detectable concentrations of petroleum constituents. Benzene concentrations have been,
on average, highest in ground water samples collected from monitoring well MW-2, ranging from
1,500 to 14,000 ug/L. (the maximum benzene concentration in ground water (15.000 ng/L) was
detected ina sample collected from monitoring weil MW-1 on March 19, 1998, after an anomalously
wet winter had resulted in the highest ground water levels ever measured at the site). The most
recent benzene distribution map (Figure 4) indicates ground water containing dissolved petroleum
constituents is limited to the area of the former USTs, with some dispersion toward the north
(monitoring well MW-3). The nearest monitoring wells at off-site locations do not contain dissolved
benzene.

5.0 RBCA EVALUATION

5.1 Site Classification and Initial Response Action

As site information is gathered and evaluated, ASTM RBCA guidance recommends classifying the
sile based on the urgency for response. The four possible site categories include: immediate, short-
term, long-term, or no demonstrable threat to human health, safety, or sensitive environmental
receptors. Once a site is classified, ASTM RBCA recommends appropriate initial response actions
corresponding to each classification category.

As described in the preceding section, initial response at the site has been limited to removal of the
USTs and product piping and excavation of impacted soils in the area of the former UST basin.
Current site conditions indicate that the site does not pose an immediate or short-term threat to
receptors. Available records indicate that the nearest water well in the vicinity of the site is located
approximately 400 feet south-southeast (cross-gradient) of the subject site. Since ground water
beneath the site has been impacted, the site would be classified under the ASTM RBCA scheme as
potentially representing a long-term threat. Therefore, the potential for a long-term threat from the
site is evaluated in this tiered approach and the appropriate response is recommended in Section 6.0
of this report.

El Dorado Environmental, Inc.
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5.2 Tier 1 Evaluation

This section of the report presents the results of a Tier 1 screening. The first subsection introduces
the Tier 1 Look-Up Tables and discusses their components and their development. The second
subsection presents the exposure assessment which helps identify appropriate populations and
pathways for consideration in screening. The last subsection discusses the Tier 1 screening results.

5.2.1 Tier 1 Look-Up Tables

The RBSL Look-Up Tables, as developed by ASTM, were used for the initial screening. The Look-
Up Tables are compilations of media-specific chemical concentrations based on potential exposure
pathways and acceptable risk levels. The Look-Up Tables containing RBSLs for chemicals of
concern in soil and ground water are contained in Appendix E. Appendix F contains information
regarding the potential chemicals of concern included in the Look-Up Tables. The information in
Appendix F includes physical, chemical, and toxicity information, and fate and transport
characteristics that subsequently influence the likelihood of exposure pathways becoming complete.
Exposure pathways are discussed in detail in Section 5.2.2,

RBSLs are determined by combining target risk levels with toxicity values and standard default
values for specific exposure scenarios. Asrecommended by ASTM, the information used to develop
RBSLs was verified as current with accepted USEPA methodology prior to using the published Tier
1 Look-Up Tables. Exposure frequency and duration variables used in the calculations are
constdered standard default values and represent the reasonable maximum exposure (RME) expected
to occur under both current and future land-use conditions. RME values are considered plausible
estimates of the individual exposure for persons at the upper, or high, end of an exposure
distribution. The high end of the distribution means above the 90 percentile of the population
distribution, but not higher than the individual in the population who has the highest exposure.

RBSLs for some of the exposure pathways were calculated using attenuation factors. Attenuation
factors adjust for reduction in chemical concentrations with distance and time due to processes such
as diffusion, dispersion, adsorption, degradation, and other natural processes. The attenuation factors
used by ASTM to calculate RBSLs were developed using the Johnson and Ettinger (1991) fate and
transport equation.

Tier 1 target risk levels are numeric values that are determined using conservative assumptions in
order to be protective of human health. Target risk levels are established for both carcinogens and
non-carcinogens. For non-carcinogens, the target risk level is set at one (refer to Appendix F). For
carcinogens, USEPA states that to be protective of human health, exposure should be limited so as
to result in an individual upper bound excess lifetime carcinogenic risk level of 1 in 10,000 or less
(USEPA, 1989). USEPA has set the target risk level range for carcinogens between 1 in 10,000 to

... _____________________________________________ . _____________________________ ]
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1 in 1,000,000. The mid-range, 1 in 100,000, is a commonly accepted remediation goal for a
commercial or industrial setting, For the purposes of this evaluation, the risk level used in this Tier
1 evaluation for commercial exposure to carcinogens has been set at 1 in 100,000, for evaluating any
potential residential exposure to carcinogens, the conservative target risk of 1 in 1,000,000 is used.

The following sections present the evaluation of exposure potential at the site and identify the
potential exposure populations and pathways at the source. Section 5.2.3 presents the tables,
compares the appropriate RBSLs to the maximum concentrations detected at the sitc, and evaluates
the results.

3.2.2 Tier 1 Exposure Assessment

In the Tier 1 exposure assessment, potentially exposed populations near the source and potential
exposure pathways are identified. The site physical description, hydrogeological conditions, land
zoning, and water use in the surrounding area are all considered in determining potential exposure
at the site. The site is not suitable habitat for wildlife, therefore, the following sections focus on
potentially exposed human populations.

5.2.2.1 Potentially Exposed Populations

The site is located in a well-developed area of Castro Valley and is surrounded by commercial and
residential properties. A discussion of land use in the area is contained in Section 2.1.

The site is currently used for commercial purposes, with several units in a single building, each with
a separate commercial business. Potentially exposed populations at the site under current conditions
are business workers who spend most of their time indoors. This receptor group is considered in the
Tier I evaluation. Customers are not typically evaluated in Tier | RBCA assessments due to their
sporadic, short-term exposure and because their potential exposures would be less than that
estimated for a full-time worker.

There are no known construction or excavation activities ongoing at the site, although these activities
could occur in the future. Future activities, such as building erection or underground utilities work,
could feasiblely bring a construction worker into contact with hydrocarbon-impacted soil at the site.
Although exposure would be of short duration, hypothetical future construction workers are
conservatively considered in the Tier 1 evaluation.

Future land use of the property and surrounding area is not expected to change due to the current
development in the area and the property’s current commercial zoning, therefore, future receptors
at the site are not expected to change. Since the zoning of the property is not expected to change
from commercial to residential, a future resident on site was not evaluated.

]
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The nearest offsite buildings to the site are the residences and apartments located to the
west/southwest and the commercial building and restaurant located south of the site. Zoning of the
off-site properties is assumed to remain unchanged. The general direction of ground water flow has
historically been toward the south-southwest. The residents of the houses and the apartment building
are considered as the potentially exposed off-site population. Since the property to the south is used
commercially, the maximally potentially exposed population in the future for the adjacent property
on the south would be a full-time office worker. However, exposure for this hypothetical receptor
would be less than that for a full-time office worker on site. Therefore the potential risk to a full-
time off-site office worker were not evaluated in this assessment.

Other residences and commercial buildings are located further from the source than the buildings
identified above. Because exposure concentrations decrease rapidly with distance, the risk to
occupants in a building located further from the site will be lower than the risk to occupants in
buildings identified above. Therefore, exposure and risk were not determined for occupants of
buildings located at greater distances.

5.2.2.2 Potential Exposure Pathwavs

An exposure pathway is the course that a chemical takes from the hydrocarbon source to the exposed
individual. An exposure pathway consists of the following four elements:

. A source of chemical released to the environment (such as impacted soil or ground
water).

. An environmental transport medium (soil, ground water, or air).

. A point of potential human contact with the hydrocarbon-impacted medium (a Tier

1 evaluation considers the point of contact as near the source).
. An exposure route (ingestion, inhalation, or dermal contact).

Each exposure pathway describes a unique mechanism by which a population may be exposed to the
hydrocarbons from the site. For an exposure pathway to be complete, all four elements listed above
must be present. Pathways that are incomplete, such as when a hydrocarbon compound is released
but there is no potential for contact with a receptor, are excluded from this evaluation,

One potential exposure pathway is consumption of ground water pumped from on-site wells.
Currently, drinking water for the site and local area is supplied by EBMUD. Although ground water
beneath the site has been found to contain detectable concentrations of petroleum constituents, there
are no drinking water wells on site. According to records researched at the California State

]
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Department of Water Resources by others, there is a potential water supply well in existence within
approximately 1,000 feet north (up-gradient) of the site. The Tier 1 evaluation is limited to on- or
near-site receptors. Since it is unlikely that a water well will ever be drilled on this property with
the intent of supplying potable water, this exposure pathway will not be considered complete for the
Tier 1 analysis.

All hydrocarbon-impacted soils and ground water are located beneath the surface. Because of the
asphalt and concrete surface coverings, current direct human exposure such as through ingestion or
dermal contact to hydrocarbon-containing media is not likely, Although no future construction
activities are planned for the property, should future construction or excavation take place, direct
exposure to hydrocarbon-impacted soil and ground water may oceur. Construction-worker exposure
to hydrocarbon-impacted soil is conservatively evaluated in the Tier 1 analysis.

Although vapors containing petroleum constituents have never been reported by occupants of the
on-site buildings, it is possible that vapors from hydrocarbon-containing soil and ground water could
migrate through the soil to the surface or into buildings. The most likely receptor point is inside the
on-site building, since potential office workers at the commercial building are indoors full-time.

Historical ground water monitoring indicates that BTEX constituents have not been detected in the
off-site monitoring wells. Although available data indicate the possibility is unlikely, should
hydrocarbon-impacted ground water migrate from the site to beneath a down gradient building, it
is theoretically possible that vapor intrusion into an off-site structure may occur. However, off-site
receptors are not considered as part of the Tier 1 evaluation. Therefore, this pathway is ignored for
the Tier 1 evaluation.

In summary, based on current site conditions and anticipated future conditions as described,
potentially completed exposure pathways for the purpose of a Tier 1 evaluation include:

. Vapor transport from hydrocarbon-impacted soil and ground water through the soil
into indoor air and inhalation by on-site workers.

. Direct exposure by ingestion, inhalation, and dermal contact as a result of future on-
site excavation into hydrocarbon-impacted soil or ground water (construction
exposure).

5.2.2.3 Site Specific Input Parameters

All parameters regarding RBCA chemical exposure (i.e., averaging times, body weight, exposure
duration, ingestion rates, etc.) were default values as provided by Connor, et al.. 1995. A site
specific value for the contaminated soil area was calculated by measuring the inferred extent of soil
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containing detectable concentrations of petroleum constituents as depicted on soil cross-sections
contained in Appendix D; the area used was 9,600 square feet.

To calculate the length of affected soil parallel to the prevailing wind direction, it was assumed that
the prevailing wind was westerly-northwesterly. The distance across all soil areas containing
detectable petroleum hydrocarbons was then measured; the distance used was 80 feet.

To calculate the length of affected soil parallel to the direction of ground water flow, a southwest
flow direction was assumed. The distance across all soil areas containing detectable petroleum
hydrocarbons was then measured; the distance used was 120 feet.

The thickness of affected surface soil was assumed to be 5 feet; any soil sample collected within 5
feet of the surface was assumed to represent “surface soil.”

The ground water infiltration rate was calculated by multiplying the average rainfall for Castro
Valley (approximately 25 inches annually) by 10%. Since the site is almost fully capped by either
asphall or concrete, it is likely that at least 90% of all precipitation runs over the surtace and off the
site.

The value used for saturated hydraulic conductivity was taken from an aquifer pumping test
conducted on the site (see Section 3.3). This value was 7.2 feet per day. The ground water gradient
{0.01 foot per foot) was calculated using measurements made on August 31, 1998.

The effective porosity of the water-bearing unit was approximated by noting the soil types
encountered in soil borings for monitoring wells MW-1 through MW-8 (sand, silty sand, silty clay,
clayey sand, sandy silt, and clayey silt) at the water table, then consulting a textbook for correlative
porosity values. The value used (20%) appeared in Blatt, Middleton, and Murray {1980).

Because no site-specific data regarding the total organic carbon content of soils was available, the
default value of 0.001 (unit-less) as provided by Connor, et. al., 1995, was used.

The depth to ground water was calculated for the site by averaging the depth to ground water in all
cight wells over the last 4 quarters of ground water monitoring. The depth used for this parameter
was 19.63 feet. Based on information contained in Conner, et. al., 1995, the zone of capillary action
was considered to be 1.6% of the depth to ground water (at this site, approximately 0.31 feet).

Although the pH of soil beneath the site has not been measured, the pH of ground water samples
recovered during quarterly monitoring events has averaged 6.00. This value was used for soil and
ground water pH after assuming that soil and ground water would be in equilibrium with regards to
pH.
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Volumetric water content within the saturated zone was calculated as */, of total porosity using
information contained in Connor, et. al., 1995. In the vadose zone, a volumetric water content value
of approximately % was used in accordance with values from Connor, et. al., 1995. The balance of
the pore space in both cases was assumed to be filled with air.

Representative chemical concentrations in hydrocarbon-impacted ground water samples were
determined by selecting the mean concentration values for benzene, ethylbenzenc, toluene, totai
xylenes, methyl-tertiary-butyl ether detected in ground water samples collected from monitoring
wells MW-1 through MW-7 between December 1997 and August 1998 (the last 4 quarterly
monitoring events). These monitoring wells were selected because petroleum constituents
(specifically MTBE) have consistently been detected in ground water samples collected from these
wells between December 1997 and August 1998; ground water samples collected from monitoring
well MW-8 have never contained detectable concentrations of petroleum constituents.
Representative concentrations of BETX in surficial soils (less than 5 feet below grade) were
determined by calculating the 95% upper confidence limit concentration values in soil samples
collected from within 5 feet of the surface in soil borings for monitoring wells MW-4 through MW-8
(no shallow soil samples were collected from soil borings MW-1 through MW-3).

Representative concentrations of BETX in subsurface soil were determined by calculating the 95%
upper confidence limit concentration values in soil samples collecied from around the UST basin in
May 1987 and from soil borings for monitoring wells MW-1, MW-2, and MW-3 (these are the only
soil borings in which BETX constituents were detected in soil samples). The benzene concentration
in UST basin soil samples was calculated (as suggested in the Alameda County letter dated May 28,
1997) by multiplying the TPHg values by 3.2%.

5.2.3 Evaluation of Tier 1 Screening Results

This section of the report compares representative constituents of concern concentrations detected
in on-site soil and ground water samples to media specific RBSLs and evaluates the results. The Tier
1 analysis was facilitated using software developed by Conner, et. al., 1995. Representative
chemical concentrations of hydrocarbon-impacted surface (collected at depths of 5 or less feet below
grade) and sub-surface soil samples (collected at depths of 5 or more feet below grade) were
determined by calculating the upper confidence limit (UCL) benzene, ethylbenzene, toluene, and
xylenes concentrations detected in selected samples between 1987 and 1993 at the site. If soil
samples did not contain detectable concentrations of petroleum constituents, the value used for
benzene, toluene, ethylbenzene, and total xylenes in soil samples was 0.0025 mg/Kg (one half of the
method detection limit). For subsurface soil samples, the UCL values were 0.030,0.052,0.047, and
0.15 mg/Kg for benzene, toluene, ethylbenzene, and total xylenes, respectively. None of the soil
samples collected were analyzed for MTBE. Appendix G contains tables which compare the
representative concentrations of COCs detected at the site to relevant Tier 1 RBSLs based on

o —
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potentially completed exposure pathways.

The two completed, Tier 1 exposure pathways for this site are volatilization from hydrocarbon-
impacted soil and ground water through soil into indoor air and inhalation by on-site commercial
workers and direct exposure to surface soils by temporary, on-site construction workers. Of these
two completed pathways, the Tier 1 analysis indicates that volatilization to indoor air and inhalation
by on-site commercial workers is the most critical path (i.e., the path with the lowest RBSLs). The
Tier 1 analysis calculated an RBSL. for benzene in subsurface soil of 0.035 mg/Kg. When corrected
for California’s more restrictive MCL by multiplying by 0.29, this value for the allowable
concentration of benzene in surface soil becomes 0.010 mg/Kg. This value was exceeded by the
UCL subsurface soil benzene concentration of 8.6 mg/Kg. The Tier 1 risk assessment indicates that
RBSLs for ethylbenzene and total xylenes in subsurface soils would not be excecded even with
concentrations of these constituents equal to residual saturation values. The RBSLs for MTBE and
toluene in subsurface soil were calculated to be 310 mg/Kg and 42 mg/Kg, respectively. None of
the soil samples collected at this site have been analyzed for MTBE. The calculated RBSL for
toluene was not exceeded by the UCL value for toluene in subsurface soils of 1.2 mg/Kg.

The calculated RBSL for benzene in surface soil (which may volatilize to indoor air) beneath the site
was 71 mg/Kg. When corrected for California’s more restrictive MCL by multiplying by 0.29, this
value for the allowable concentration of benzene in sub-surface soil becomes 20.59 mg/Kg. This
value was not exceeded by the UCL surface soil benzene concentration of 0.0025 mg/Kg (none of
the surface soil samples collected were reported to contain detectable concentrations of benzene).
The Tier 1 risk assessment indicates that RBSLs for toluene, ethylbenzene, and 1otal xylenes in
surface soils would not be exceeded even with concentrations of these constituents equal to residual
saturation values. The RBSL calculated for MTBE was 240 mg/Kg; none of the surface soil samples
collected at the site were analyzed for MTBE.

The calculated RBSL for benzene in ground water (which may volatilize to indoor air) beneath the
site was 0.022 mg/Kg. When corrected for California’s more restrictive MCL by multiplying by
0.29, this value for the allowable concentration of benzene in ground water becomes 0.006 mg/Kg.
This value was exceeded by the mean ground water benzene concentration of 0.011 mg/Kg. The
Tier 1 risk assessment indicates that RBSLs for ethylbenzene and total xylenes in ground water
would not be exceeded even with concentrations of these constituents equal to solubility limits. The
RBSLs calculated for toluene and MTBE are 260 and 6,700 mg/Kg, respectively. The RBSLs for
toluene and MTBE are not exceeded by the mean concentration values for these compounds in
ground water of 0.0058 and 0.059 mg/Kg, respectively.

Results of the Tier 1 analysis are summarized in Table 3.
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SUMMARY OF TIER 1 EVALUATION RESULTS

TABLE 3

FORMER BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

RBSL Benzene Site Benzene RBSL
Completed Exposure Pathway Concentrations Conecentrations FExceeded?
(California) {mg/Kg)
(mg/Kg)
Volatilization to | from Sub- 0.010 8.6' Yes
Tndoor Air and Surface Soils
Inhalation by : :
On-Site fropl Surface 20.59 0.0025 No
Commercial Soils
Workers from Ground 0.006 0.0112 Yes
Water
Ingestion, Inhalation, and Dermal 20.59 0.0025 No
Contact by Temporary Construction
Workers
Notes: 1 = UCL Concentration Values
2 = Mean Concentration Values

Because RBSLs for benzene in sub-surface soils were exceeded by UCL concentration values of
samples actually collected from the site, RBCA Tier 2 analysis is necessary. The only completed
pathway for which RBSL values were exceeded is volatilization from sub-surface soil to indoor air
and subsequent inhalation by on-site commercial workers. To conservatively assess the risk to other
potential off-site receptors, a Tier 2 analysis was also performed for other pathways.

5.3 Tier 2 Evaluation

This section of the report presents the Tier 2 evaluation for determining site-specitic target levels
(SSTLs) at the site. A Tier 2 evaluation may include a recommendation for alternative compliance
points, use of site-specific data in the RBCA Tier 1 fate and transport algorithms. or use of site-
specific data in other predictive models.

5.3.1 General Approach

Predictive models are used to account for chemical attenuation with time and distance from the
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source and are usually characterized by the following:

. The models are relatively simple and are often algebraic or semi-analytical
expressions.
. Input to the model is limited to practicably attainable site-specific data, or easily

estimated quantities, such as soil bulk density and total porosity.

. The models are based on descriptions of relevant physical/chemical phenomena.
These simple models may neglect certain mechanisms; however. this generally
results in lower, more conservative SSTLs (for example, assuming constant
concentrations in the source area).

. The models involve some degree of uncertainty, but are based on assumptions that
tend to over-estimate the predicted exposure risk and, therefore, are conservative and
protective of human health and the environment.

The approach taken and the specific equations applied in this Tier 2 evaluation are described in
Conner, et. al, 1995. The attenuation factors calculated for vapor and ground water transport by the
model equations are applied in the SSTL calculations to account for dispersion, adsorption, and
natural attenuation. The procedures used to develop attenuation factors are described in Section
53.2.4.

5.3.2 Tier 2 Exposure Assessment

The Tier 2 exposure assessment reviews potentially exposed populations and potential exposure
pathways both on and off site, as described in the Tier 1 exposure assessment.

5.3.2.1 Potentially Exposed Populations

Potentially exposed on-site populations evaluated in this Tier 2 are the full-time indocr, on-site office
worker and the construction worker, whose exposure would be temporary. As discussed in Section
5.2.2.1, customers are not considered in either a Tier 1 or Tier 2 evaluation because their potential
for exposure is short-term and sporadic. Future on-site residential receptor populations are not
evaluated in this Tier 2 analysis because the current commercial development of the site and its land
use zoning make it unlikely that land use will revert to residential in the future.

As described in Section 5.2.2.1, the nearest, down-gradient, potentially exposed oft-site receptors
for impacted ground water are residents of a house located toward the southwest, approximately 120
feet from the on-site source of petroleum constituents, Ground water flows toward the south-
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southwest beneath the site, but there is no known use of ground water on the adjacent properties and
the nearest permitted water well is located 400 feet cross-gradient from the subject site. In addition,
ground water samples collected from peripheral monitoring wells MW-4, MW-5, MW-6, MW-7,
and MW-8 (located approximately 130, 120, 60, 45, and 180 feet from the on-site source of
petroleum constituents, respectively) have never contained detectable concentrations of BETX.
MTBE has been detected in ground water samples collected from monitoring wells MW-5, MW-6,
and MW-7.

The predominant wind direction at the site is assumed to be from the west-northwest. Therefore the
nearest potential receptors for airborne contaminants are located across Redwood Road, at least 300
feet from the source of petroleum constituents on-site. For the purposes of completing a
conservative RBCA analysis, the nearest potential receptors for airborne contaminants were assumed
to be full time residents. If this assessment demonstrates that there is no risk from airborne
contaminants to the nearest potential receptors, then it is reasonable to assume that there would be
no risk to occupants of more distant properties.

5.3.2.2 Potential Exposure Pathways

The potential exposure pathways for on-site indoor workers are the same as those described in
Section 5.2.2.2 for the Tier 1 analysis, as follows: Since the site is paved and underlying ground
water is not consumed on- or adjacent to the site, there are only two realistic exposure pathways -
vapor transport from hydrocarbon-impacted soil and ground water through the soil into indoor air
and inhalation by on-site workers and direct exposure by ingestion, inhalation, and dermal contact
as a result of future on-site excavation into hydrocarbon-impacted soil or ground watcr (construction
exposure).

Potentially completed exposure pathways for the nearest off-site commercial receptor populations
include the following:

. Vapor migration from hydrocarbon-impacted soil at the site to cutdoor air and
subsequent inhalation by off-site commercial workers and/or residents.

. As noted, a permitted water well is located approximately 400 feet cross gradient
from the subject site, with a permitted use as an “irrigation” well. Based on the
availability, convenience, and cost of potable water supplied by EBMUD in the area,
it is thought generally unlikely that homeowners or commercial property owners
would install additional private water wells for potable water usc in the future.
However, to conservatively evaluate risks of exposure, this exposure pathway was
considered complete for a commercial water well located 400 feet from the site.
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5.3.2.3 Exposure Equations and Assumptions

Equations used to develop Tier 2 SSTLs for those pathways identified as potentially complete are
contained in Appendix H. The first step in the Tier 2 evaluation is to calculate target values of COCs
in air by using risk equations that include exposure variables, toxicity values, and target risk goals.
Alr target values are then divided by soil and ground water attenuation factors to determine target
levels in soil and ground water. Definitions of the terms used in equations are also contained in
Appendix H.

Full time indoor workers are assumed to breath 20 cubic meters of air per day (m’ day) (USEPA,
1990) and weigh an average of 70 kilograms (Kg) (OSWER, 1991). Workers at the site are assumed
to work 8 hours each day for 250 days each year (OSWER, 1991). Based on information provided
in Conner, et al (1995), a mean exposure duration of 4 years is the Most Likely Exposure (MLE) for
commercial workers.

Averaging time (AT) is the time period over which the dose is averaged. For carcinogens, the
biological response is described in terms of lifetime probabilities, and the averaging ime is a 70-year
lifetime (LT) (OSWER, 1991). For chronic exposure to non-carcinogens, the AT is the time period
over which the exposure occurs {equal to the exposure duration).

Chemical-specific information for BETX and MTBE, such as toxicity values, site-specific
concentrations, and accepted risk levels, are presented in Appendix I Since it is not practical to
evaluate every compound present in a petroleum product to assess risk from a release, indicator
chemicals are usually selected to characterize risk. Selection is dependent on consideration of
exposure routes, concentrations, mobilities, and toxicological properties. BETX constituents and
MTBE were selected for the Tier 2 analysis based on their mobility, volatilitv, and toxicity
characteristics.

5.3.2.4 Calculation of Natural Attenuation Factors

Equations and assumptions used to calculate natural attenuation factors are documenied in Appendix
H. These formulas and associated assumptions are from Conner, et al, 1995. The effect of each
assumption on the numerical clean up standard is also documented in Appendix H.

5.3.2.5 Tier 2 Assessment Assumptions

For the purposes of vapor transport modeling, the soil vapor concentration at the source is assumed
to be in equilibrium with the impacted soil. Values used for total organic carbon and chemical-
specific properties are default values provided by Conner, et al, 1995. These data are documented
in a summary of Tier 2 inputs contained in Appendix I.
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Vapor transport into buildings is dependent upon the chemical flow into the building, the volume
of the building, and the number of building air exchanges per day. Building volume to area ratios
assumed for model input are those default values provided by Conner, et al, 1995,

Ground water transport of COCs is determined by such factors as the conductivity (K) of the soil and
rock media, the natural geochemistry of the ground water and aquifer, the physical/chemical
properties of the COCs, the length of ground water pathways through saturated and unsaturated
zones, the rate of ground water flow, and aquifer heterogeneity. The model used for ground water
transport is described in Appendix H. Assumptions used to model ground water transport include:

. Dispersion is three-dimensional.

. The source concentration is constant over time (an infinite mass or continual leak).
Since the leaking USTs have been removed from this site and replaced by dual-wall
USTs and the mass of impacted soil is finite, this assumption results in a
conservatively low target COC level.

. Default estimates of the organic carbon coefficient and the ground water mixing, as
provided in Conner, et al, were used.

. Bio-attenuation is assumed to operate along the ground water transport path based
on the general availability of dissolved oxygen in natural aquifers.

5.3.2.6 Site Specific Input Parameters

All parameters regarding RBCA chemical exposure (i.e., averaging times, body weight, exposure
duration, ingestion rates, etc.) were default values as provided by Connor, et al.. 1995. A site
specific value for the contaminated soil area was calculated by measuring the inferred extent of soil
containing detectable concentrations of petroleum constituents as depicted on soil cross sections
contained in Appendix D; the area used was 9,600 square feet.

To caleulate the length of affected soil paralle! to the prevailing wind direction, it was assumed that
the prevailing wind was westerly-northwesterly. The distance across all soil arcas containing
detectable petroleum hydrocarbons was then measured; the distance used was 120 feet.

The depth of the ground water source zone was assumed (o be the full thickness of the unsaturated
zone, or 19.63 feet.

To calculate the length of affected soil parallel to the direction of ground water flow, a southwest
flow direction was assumed. The distance across all soil areas containing detectable petroleum

El Dorado Environmental, Inc.



SUPPLEMENTAL RISK-BASED CORRECTIVE ACTION TIER 1 AND TIER 2 ANALYSES
Former Beacon Station #574

22315 Redwood Road, Casiro Valley, California

Page 24

hydrocarbons was then measured, the distance used was 120 feet.

The thickness of affected surface soil was assumed to be 5 feet; any soil sample coilected within 5
feet of the surface was assumed to represent “surface soi1l.”

The ground water infiltration rate was calculated by multiplying the average rainfall for Castro
Valley (approximately 25 inches annually) by 10%. Since the site is almost fully capped by either
asphalt or concrete, it is likely that at least 90% of all precipitation runs over the surtace and off the
site.

The value used for saturated hydraulic conductivity was taken from an aquifer pumping test
conducted on an adjacent site (see Section 3.3). This value was 7.2 feet per day. The ground water
gradient (0.01 foot per foot) was calculated using measurements made on August 31, 1998.

The effective porosity of the water-bearing unit was approximated by noting the soil types
encountered in soil borings for monitoring wells MW-1 through MW-8 (sand, silty sand, silty clay,
clayey sand, sandy silt, and clayey silt) at the water table, then consulting a textbook for correlative
porosity values. The value used (20%) appeared in Blatt, Middleton, and Murray (1980).

Because no site-specific data regarding the total organic carbon content of soils was available, the
default value of 0.001 (unit-less) as provided by Connor, et. al., 1995, was used.

The depth to ground water was calculated for the site by averaging the depth to ground water in all
four wells over the last 4 quarters of ground water monitoring. The depth used for this parameter
was 19.63 feet. Based on information contained in Conner, et. al., 1993, the zone of capillary action
was considered to be 1.6% of the depth to ground water (at this site, approximately 0.31 feet).

Although the pH of soil beneath the site has not been measured, the pH of ground water samples
recovered during quarterly monitoring events has averaged 6.00. This value was used for soil and
ground water pH after assuming that soil and ground water would be in equilibrium with regards to
pH.

Volumetric water content within the saturated zone was calculated as */, of total porosity using
information contained in Connor, et. al., 1995. In the vadose zone, a volumetric water content value
of approximately 2 was used in accordance with values from Connor, et. al., 1995. The balance of
the pore space in both cases was assumed to be filled with air.

The distance to the nearest ground water receptor (assumed to be an irrigation well) is 400 feet. The
distance to the nearest residential air receptor is conservatively assumed to be at least 300 feet (it
appears likely that the nearest residence is even farther from the site).
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Representative chemical concentrations in hydrocarbon-impacted ground water samples were
determined by selecting the mean concentration values for benzene, ethylbenzene, toluene, total
xylenes, and MTBE detected in ground water samples collected from monitoring wells MW-1
through MW-7 between December 1997 and August 1998 (the last 4 quarterly monitoring events).
Representative concentrations of BETX in surficial soils (less than 5 feet below grade) were
determined by calculating the 95% upper confidence limit concentration values in soil samples
collected from within 5 feet of the surface in soil borings for monitoring wells MW-4 through MW-8
(no shallow soil samples were collected from soil borings MW-1 through MW-3).

Representative concentrations of BETX in subsurface soil were determined by calculating the 95%
upper confidence limit concentration values in soil samples collected from around the UST basm in
May 1987 and from soil borings for monitoring wells MW-1, MW-2, and MW-3 (these are the only
soil borings in which BETX constituents were detected in soil samples). The benzene concentration
in UST basin soil samples was calculated (as suggested in the Alameda County letter dated May 28,
1997) by multiplying the TPHg values by 3.2%.

5.4 Tier 2 SSTLs and Screening Results

The calculated Tier 2 SSTLs for air, soil, and ground water are compiled in Appendix I. As
indicated on the summary sheets in Appendix I, most of the SSTL values calculated exceed chemical
saturation limits in soil or are greater than the water solubility of the pure substance in ground water.
This indicates that the COCs would not pose risk at any plausible concentration under these exposure
conditions.

The two completed, on-site exposure pathways for this site are volatilization to indoor air and
inhalation by on-site commercial workers and direct exposure to surface soils by temporary on-site
construction workers. Of these two completed pathways, the Tier 2 analysis indicates that potential
exposure to on-site full-time employees is the most critical path (i.e., the path with the lowest
SSTLs). The Tier 2 analysis calculated an SSTL for benzene in sub-surface soil at the site of 0.035
mg/Kg. When corrected for California’s more restrictive MCL by multiplying by 0.29, this value
for the allowable concentration of benzene in sub-surface soil becomes 0.010 mg/Kg. This value
was exceeded by the UCL sub-surface soil benzene concentration of 8.6 mg/Kg. The Tier 2 risk
assessment indicates that SSTLs for ethylbenzene and total xylenes in sub-surface soils would not
be exceeded even with concentrations of these constituents equal to residual saturation values. The
calculated SSTL value for toluene was 42 mg/Kg. This SSTL value was not exceeded by the UCL
value for toluene at this site of 1.2 mg/Kg.

The calculated RBSL for benzene in surface soil (which may volatilize to indoor air) beneath the site
was 71 mg/Kg. When corrected for California’s more restrictive MCL by multiplying by 0.29, this
value for the allowable concentration of benzene in sub-surface soil becomes 20.59 mg/Kg. This
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value was not exceeded by the UCL surface soil benzene concentration of 0.0025 mg/Kg (none of
the surface soil samples collected were reported to contain detectable concentrations of benzene).
The Tier 2 risk assessment indicates that SSTLs for toluene, ethylbenzene, and 1otal xylenes in
surface soils would not be exceeded even with concentrations of these constituents equal to residual
saturation values. The SSTL calculated for MTBE was 240 mg/Kg; none of the surface soil samples
collected at the site were analyzed for MTBE.

Volatilization from ground water to soil vapor and then entry into the on-site office building also
poses a potential risk to on-site office workers. The SSTL for this pathway was calculated at 0.022
mg/L, which is corrected to 0.006 mg/L for California’s more restrictive benzene standard. This
corrected SSTL is exceeded by the mean concentration of benzene in ground water heneath the site
of 0.011 mg/L. The mean concentration of other petroleum constituents in ground water did not
exceed calculated SSTLs.

The potential routes of offsite exposure evaluated as part of the Tier 2 assessment include
volatilization from sub-surface soils containing residual petroleum hydrocarbons to outdoor air and
inhalation by off-site residents, assumed to be located at least 300 feet from the on-site source of the
petroleum constituents. The calculated SSTL for benzene in sub-surface soil beneath the site (which
may volatilize to outdoor air and be inhaled by off-site residents) was 20 mg/Kg. When corrected
for California’s more restrictive MCL by multiplying by 0.29, the value for the allowable
concentration of benzene in sub-surface soil becomes 5.80 mg/Kg. This value was exceeded by the
UCL sub-surface soil benzene concentration of 8.6 mg/Kg, The Tier 2 risk assessment indicates that
SSTLs for ethylbenzene and total xylenes in sub-surface soils would not be excecded even with
concentrations of these constituents equal to residual saturation values. Calculated SSTLs for MTBE
and toluene were 310 and 42 mg/Kg, respectively; these values were not exceeded by the UCL sub-
surface soil MTBE and toluene.

The other completed exposure pathway for off-site receptors was ingestion of ground water
containing petroleum constituents. The calculated SSTL for benzene in ground water used for
irrigation purposes at a distance of 400 feet from the site is 1,100 mg/L. Corrected for California,
this is a concentration of 319 mg/L, which is not exceeded by the mean reported concentration of
benzene in ground water samples collected from existing monitoring wells of 0.011 mg/L. Table
4 summarizes the results of the Tier 2 evaluation.
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TABLE 4
SUMMARY OF TIER 2 EVALUATION RESULTS
FORMER BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
SSTL Site SSTL
Completed Exposure Pathway Benzene Benzene | Exceeded?
(California) Value
(mg/Kg or | {mg/Kg or
mg/L) mg/L)
Volatilization to from Subsurface |
Indoor Air and Soils 0.010 8.6 Yes
o Inhalation by On-Site
s Commercial Workers fro'm Surface 20.59 0.0025' No
2 Soils
<
[aW
o from Ground 0.064 0,011 No
7 Water
=
Q Ingestion, Inhalation, and Dermal Contact
by Temporary Construction Workers 20.59 0.0025' No
- Volatilization from soil to outdoor air and
= inhalation by off-site commercial workers 5.80 8.6' Yes
E
[av)
| Ingestion of ground water containing
= hydrocarbons from commercial water well
95 2
% located off-site 400 feet cross-gradient 319 0.0t No

UCL Concentration Values

Notes: 1
2 Mean Concentration Values

The SSTL for benzene calculated for the pathway consisting of volatilization from soil to outdoor
air and inhalation by off-site commercial workers (5.80 mg/Kg)} is very near to the UCL value for
benzene (8.6 mg/Kg), which is based on soil sample analytical data which was collected in 1991 and
1993. Based on typical reductions in petroleum hydrocarbon constituent concentrations
accomplished via biodegradation, it is likely that benzene concentrations in soil are now substantially
less than those used to calculate the UCL for benzene in the Tier 2 analysis.
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The Tier 2 evaluation indicates that potential health risks from benzene exceeds the 1 in 1,000,000
level (residential exposure) and the 1 in 100,000 level (commercial exposure) for on-site workers
and the nearest potential residents.

6.0 CALCULATION OF LIMIT OF TOXICITY ASSOCIATED WITH MTBE

The RBCA evaluation software (Conner, et al., 1995) was used to model the limit of ground water
potentially containing MTBE at concentrations which would exceed a 1 in 1,000,000 cancer risk.
The same input parameters as were used to run the Tier 2 evaluation were used to iteratively
calculate the distance at which conditions corresponding to a 1 in 1,000,000 cancer risk attributable
to MTBE were met. A distance was guessed, the model run, and if the calculated allowable SSTL
concentration exceeded the average of all concentrations of MTBE reported from samples collected
in monitoring well MW-6 (the well located furthest down-gradient which contains MTBE), the point
was assumed to be too close to MW-6. The distance was adjusted and the SSTI. re-calculated.
When the calculated SSTL equaled the average MTBE concentration in MW-6 1284 1g/L), the
guessed distance represented the furthest point down-gradient where exposure would constitute an
unacceptable risk. This distance was found to be approximately 71 feet down-gradient (south-
southwest) of monitoring well MW-6, or about 114 feet down-gradient of the southern property
boundary. The nearest known location of a potential ground water receptor is an “irrigation” well
at a distance of 400 feet south-southeast (cross-gradient) of the site, well beyond the limit of ground
water potentially containing MTBE at concentrations that would exceed a 1 in 1,000.000 cancer risk.
A summary calculation sheet is contained in Appendix J.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the Tier 1 and 2 evaluations, concentrations of petroleum constituents in soil
and ground water beneath the site do not meet the RBCA Tier 1 or Tier 2 criteria for closure. The
potential exposure pathways identified by modeling described in this report that do not meet RBCA
criteria are volatilization from soil to indoor and outdoor air and potential inhalation by on-site
indoor workers and off-site outdoor workers. It is significant to note that there are ne known reports
of hydrocarbon vapors observed at locations either on- or off-site. Also, Ultramar is not aware of
any complaints from owners or occupants of nearby properties regarding hydrocarbon odors in
interior or exterior air. Monitoring of interior and exterior air with a photoionization detector,
Drager® tubes, or other applicable devices would allow verification that these vapors are not
reaching potential receptors. The existing ground water monitoring results (Tables | and 2) dating
back to May of 1993 indicate that the extent of the dissolved BETX plume n cround water is
constrained and apparently not expanding.

El Dorado Environmental, Inc.



8.0 REFERENCES

Berry, D.F., A.J. Francis, and J.-M. Bollag, 1987. Microbial metabolism of homocyelic and
heterocyclic aromatic compounds under anaerobic conditions. Microbiological Review, vol.
51, p. 43-59.

Blatt, Harvey, Middleton, Gerard, and Murray, Raymond, 1980. Origin of Sedimentary Rocks.
Prentice Hall, Englewood Cliffs, New Jersey.

Borden, R.C., C.A. Gomez, and M.T. Becker, 1995. Geochemical indicators of intrinsic
bioremediation. Ground Water, vol. 33, no. 2, p. 180-189.

Chiang, C.Y ., J.P. Salanitro, E.Y. Chai, J.D. Colthart, and C.L. Klein, 1989. Aerobic biodegradation
of benzene, toluene, and xylene in a sandy aquifer: Data analysis and computer modeling.
Ground Water, vol. 27., no. 6, p. 823-834.

Conner, J.A., Nevin, J.P., Malander, M., Stanley, C., and DeVaull, G., Tier 2 Guidance Manual for
Risk-Based Corrective Action, Groundwater Services, Inc. 1995.

Davis, J.W., N.J. Klier, and C.L. Carpenter, 1994. Natural biclogical attenuation of benzene in
ground water beneath a manufacturing facility. Ground Water, vol. 32, no. 2, p. 215-226.

Grbié-Gali¢, D. and T.M. Vogel, 1987. Transformation of toluene and benzene by mixed
methanogenic cultures. Applied Environmental Microbiology, vol. 53, p. 254-260.

Hutchins, S.R., W.C. Downs, I.T. Wilson, G.B. Smith, and D.K. Kovacs, 1991. Effect of nitrate
addition on biorestoration of fuel-contaminated aquifer-field demonstration. Ground Water,
vol. 29, p. 571.

Johnson, P.C., and Ettinger, R.A., “Heuristic Model for Predicting the Intrusion Rate of Contaminant
Vapors into Buildings,” Environmental Science and Technology, Vol 25, No. 8, 1991, pp.
1445-1452.

Kemblowski, M.W., J.P. Salanitro, G.M. Deeley, and C.C. Stanley, 1987. Fate and transport of
dissolved hydrocarbons in groundwater-A case study. In Proceedings of petroleum
hvdrocarbons and organic chemicals in ground wualer: Prevention, detection, and
restoration conference, Houston, Texas, 4-6 November. Dublin, Ohio: NGWA, p.207-231.

Kuhn, E.P., I. Zeyer, P. Eicher, and R.P. Schwarzenbach, 1938. Anaerobic degradation of alkylated
benzene in denitrifying laboratory aquifer columns. Applied Environmental Microbiology,
vol. 54, p. 490-496.

Litchfield, J.H. and L.C. Clark, 1973. Bacterial activity in ground waters containing petroleum
products. Committee on Environmental Affairs, American Petroleum Institute, Washington
D.C., APL Publication No. 4211.

El Dorado Environmental, Inc.




Lovley, D.R., 1991. Dissimilatory Fe(IlI) and Mn(1V) reduction. Microbiological Review, vol. 55,
p. 259-287.

Magquire, S.R., June 1993, “Employer and Occupational Tenure: 1991 Update,” Monthly Labor
Review, 45-56,

McAllister, P.M. and Chiang, C.Y., 1994. A practical approach to evaluating natural attenuation of
contaminants in ground water. Ground Water Monitoring Review, Spring 1994, p. 161-173.

McKee, J.E., F.B. Laverty, and R.M Hertel, 1972. Gasoline in ground water. Journal of Water
Pollution, Conf. Fed. vol. 44, p. 293,

Mihelcic, J.R. and R.G. Luthy, 1991. Sorption and microbial degradation of napthalene in soil-water
suspensions under denitrification conditions. Environ. Sci. Tech., vol. 25, p. 169-177.

Office of Solid Waste and Emergency Response (OSWER), 1991, Human Health Evaluation
Manual, Supplemental Guidance: “Standard Default Exposure Factors,” Directive 9285.6-03.

Salanitro, J.P., 1992. Criteria for evaluating the bioremediation of aromatic hvdrocarbons in
aquifers. Presented at the National Research Council (Water Science and Technology Board)
Committee on In site bioremediation: How do we know when it works? Washington D.C.
26-29 October.

Schink, B., 1985. Degradation of unsaturated hydrocarbons by methanogenic enrichment cultures.
FEMS Microbiol. Ecol., vol. 31, p. 69-77.

Siegel, D.I., W.E. McFarland, and T.R. Byrnes, 1992. Geochemical implications of mineral scaling
in remediation equipment. In Proceedings of the 1992 petroleum hydrocarbons and organic
chemicals in ground water: Prevention, detection, and restoration confercnce, Houston,
Texas, 4-6 November. Dublin, Ohio: NGWA.

Smolenski, W.J. and J.M. Suflita, 1987. Biodegradation of creosol isomers in anoxic aquifers.
Applied Environmental Microbiology, vol. 53, p. 710-716.

USEPA, December 1989, Risk Assessment Guidance for Superfund (Vol. 1) Human Health
Evaluation Manual (Part A), EPA/540/1-89/002.

USEPA, March 1990, Exposure Factors Handbook, EPA/600/8-89/043.

El Dorado Environmental, Inc.



0

ScaAaLE N FEET

2000

BEACON STATION #574 el

22315 ReEDwooOD ROAD Drawe BY

CASTRO VALLEY, CALIFORNIA BAv.D:
SOURCE: STREET ATLAS LLS. 4., DELOR-E MARFNG, |BOL EL DORADO ENVIROMMEMTAL, IMNC Dg%._ar




' GROVE WAY
I (F,_ e T pELE .;;%\I
i .
: [
l |
| Stores
| Trash
I: Planter |
I wi House
i
_II
£
1 m-
[=E
8! ™
ol Former MW —2 e
i Waste—0il & A
' i Tank —~———__£‘~; ‘..f:,.-" b I
! =~ ,’.’/'N\ 1
” : Forrmer o P e A
' s Stotion g[‘;jri:;g;‘:’“”d \"-;r Een g
i "
: Building T ke ™ : o
=s_| Plant a 8
Ei- ....._._._____:‘-==-=-_=—_.__._._E!'.H_"_._.__..._......_!I D
i 2
o
w
' o
l @ MW-6 Aruw-7
Department of
Apartments| | p biic Works 1
l Stairs
l EXPLANATION
NORTH
l ww—1 @ Monitoring Well Location A
ww-7¢> Abandoned Monitoring Well
' 0 50
ScaLE 1M FEET
SI1ITtTE MarP FIGURE 2
i S=Acon STATION #574 P e
22315 REDWOOD ROAD — ‘BT,
s = = - CASTRO VALLEY, CALIFORNLA 0.6 ’
oL 1 IGURE oDIFIED ROM RAWING v
' PRowibED BY Fuere wesT, inc. | EL DORADO ENVIRONMENTAL, INC.  |Ba "




l GROVE WAY Wed
l :
{/{,:-_ r T T I T T T T T T T ﬁw::_ _...,.,1.,{._ e ot —— o o o o n oo n%\ mlum
] [134.58] 7 [
| S
l I Stores %\ MW-3 &
i Trash ~[1358.30]
| - o
' i [House|. /
! -~
i ™ 73
| '. / %op_
1 ] b-“ -
i Former MW—2 /,"" '
I Waste—0il @13388] 7 1
l : Tank ___"‘—-——-.Eh*'s St S |
i !.r , !
: Former /,,,-’G 4 ‘*3/‘\ i
House i Station Underground N e |l %
l i Building Storage Vg ; O
‘ i Tanks MW=1 | &
. pedlL - - L ey 5
~— %
d LLJ
e
[l / 00|
H""'\
MW -6 wW—7
l @ [132.96] i
Department of *
Apartments F’uEIic Works
l Stairs
l EXPLANATION
mw-1 @ Monitoring Well Location L
' mw-7 € Abandoned Monitoring Well A
(133.ea] Elevation of Ground Water Measured
in Feet; Datum is Mean Sea Level
l [NM] Well Not Measured 0 50
=13 Line of Equal Elevation of Ground SCALE IN FEET
l %00 Water Measured in Feet; Datum is
~ Mean Sea Level
Inferred Direction of GROUND WATER CONTOUR MAP, DECEMBER 12, 1998 | FIGURE 3
. Ground Water FlOW BEACON STATION #5744 PrOECT MUHBER:
22315 REDWOOD ROAD oo
CASTRO VALLEY, CALIFORNIA Do.o.
SOoURCE: FIGURE MoDIFIED FROM DRAWING c ﬁ-'f‘.’
' FRrROVIDED BY Fucro wesT, INc. | E| DORADO ENVIRONMENTAL, INC. DO




wW-B
GROVE WAY Y
[N5]
f’?; eMW_4 Eziond
[ns]
Stores
Trash
f
House ”
A
[
[
|
Former | |
Waste—0il [ | \
Tonk  ~—~—_ | H’r \ | \
\‘t\':\\\. \'\ \'.
UYRRE waail U . \
H \\ \oo A ‘E\ ""l‘ ‘!
ouse Station N  Underground T WO "1 ) <
Buildingy, |\ Storoge R S 1 I A e
NN Manks 5 Mw—1 N VR =
MW-5 \\ ‘;\ \1‘ \‘P '\\ a[gﬂﬂlﬂ] ,J! u'r fj 1’ j" (]
lanter x
[<0.50] @ A oy SR L 8
AN S
o) o
e
MW -5
G[%’D.Eﬂ]
| | DEpartment of
Aparitments Bublic Warks .)\
Stoirs
EXPLANATION l
NORTH
wv-2 @ Monitoring Well Location A
(1a000) Concentration of Benzene in Ground Water;
Concentration in Micrograms per Liter
(Ns] Well Not Sampled r 20
- Line of Equal Concentration of Benzene ScaLe IN FEET
~So in Ground Water; Concentration in
~~ Micrcgrams per Liter
DISSOLVED BENZENE DISTRIBUTION MAP, AucusT 3l, 1998 | FIGURE L
BEACON STATION #574 FROECT FER:
OSSO

22315 REDWCOOD ROAD

CASTRC VALLEY, CALIFORNIA
SoURCE:

Drawen By

FIGURE MoDIFIED FROoM DRAWING
PrRoOVIDED BY FusrROo WEST, INC.

EL DORADO ENVIRONMENTAL, INC.

gwn By




TABLE 1

GROUND WATER ELEVATION DATA
BEACON STATION #574

22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(Measurements in feet)

Reference
Meonitoring Elevation Depth to Ground Water Well
Well Date {top of casing)' Ground Water' Elevation® Depth Comments
-—_'—___ —_— ———
MW-1 03/27/92 136.55 22.43 134.12 -
06/04/92 2340 133.15 ---
09/23/92 24.07 132,48 -
11/12/92 24.16 132.39 2933
02/02/93 21.87 134.68 29 80
05/07/93 2258 133.97 29 .84
05/18/93 22.66 133.86 -
08/11/93 23.41 133.14 26.8]
11/05/93 24.09 132.46 29.81
03/01/94 22.76 133.79 2085
06/02/94 2324 133.31 29.85
09/09/94 2393 132.62 2986
12/20/94 2294 133.61 29.85
03/08/95 2220 134.35 2971
06/14/95 22.65 133.50 29.70
09/26/95 2344 133.11 29.71
12/27/95 23.04 133.51 2972
03/26/96 21.39 135.16 2971
06/05/96 2243 134.12 2873
09/16/96 2442 132.13 29.74
12/02/96 2314 133.41 29.75
03/10/97 2230 13425 29.76
06/12/97 2297 133.58 29.76
09/29/97 2335 133.20 29.78
12/31/97 2273 133.82 29.79
03/19/98 20.56 135.99 29.78
05/28/98 21.78 134.77 29.76
08/31/98 22.64 13391 28.78
12/08/98 22.87 133.68 2676
NOTES: 1 = Measurement and reference elevation taken from notehimark on top narth side of well casing.
2 = Elevation referenced to mean sea level.
Well Depth = Measurement from top of casing 6 bottom of well.

3

Well abandonad.




TABLE 1

GROUND WATER ELEVATION DATA
BEACON STATION #3574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(Measurements in feet)

Reference
Menitoring Elevation Depth to Ground Water Well
Well Date {top of casing)’ Ground Water Elevation® Comments
[ ———
MW-2 03/27/92 155.17 20.32 134,35 -
06/04/92 21.81 133.36 -
09/23/92 2245 132.72 -
11/12/92 22.60 132.57 29.71
02/02/93 20.28 134.89 2973
05/07/93 20.97 13420 29.73
05/18/93 21.06 134,11 -
08/11/93 21.85 133.32 29.70
11/05/63 2232 132.85 29.70
03/01/94 2119 133.98 29.68
06/02/94 21.59 133.58 29.69
09/09/94 2233 132.84 29.66
12/20/94 2137 133.80 29.65
03/08/93 20.60 134.57 29.52
06/14/95 21.04 134.13 29.54
OH26/95 21.84 133.33 29.53
12/27/95 2144 133.73 29.56
03/26/96 19.81 13536 29.56
06/05/96 20.83 134.34 29.59
09/16/96 21.93 13324 2058
12/02/96 21.54 133.63 29.58
03/10/97 20.71 134.46 29.58
06/12/97 21.41 133.76 29.52
09/29/97 21.26 133.91 29.51
12/08/97 2097 134.20 29.50
03/19/98 18.98 136.19 209.51
05/28/98 20.22 134.95 29.50
08/31/98 21.09 134.08 2951
12/08/98 21.31 133.86 28.50
NOTES: 1 = Measurement and referenca slsvation taken fram neteh/mark on lop north side of well casing.
2 = Elavaticn referenced to mean sea level.
Well Depth = Measurement from top of casing to bottom of wall.
3 = Wall abandoned.




TABLE 1

GROUND WATER ELEVATION DATA
BEACON STATION #5374

22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
{(Measurements in feet)

Reference
Monitoring Elevation Depth ta Ground Water Well
Wwell Date (top of casing)' Ground Water' Elevation® Depth Comments
S B B = ———
MW-3 03727192 157,13 21.46 135.67 ---
06/04/92 2234 134.79 -
9/23/92 2284 13429 -
11/12/92 23.04 134.09 20.55
02/02/93 21.03 136.10 29.45
05/07/93 21.56 135.54 29.53
05/18/93 21,73 135.40 -
08/11/93 2231 134.42 2941
11/03/93 22.85 13428 2941
03/01/94 21.97 135.16 29.58
06/02/94 2229 134.84 29.56
09/09/94 2291 134.22 20.56
12/20/94 22.11 135.02 29.54
03/08/95 2140 135.93 2938
06/14/95 21.80 13533 2936
09/26/935 2238 134.75 29.37
12/27/95 22.07 135.06 29.37
03/26/96 20.73 136.40 2938
06/05/96 21.54 135.59 29,40
09/16/96 2237 134.76 2043
12/02/96 22.35 134.78 2945
03/10/97 21.44 135.69 29.47
06/12/97 21.97 13516 2945
09/29/97 2230 134.83 29.45
12/01/97 2178 13535 29.46
03/19/98 19.88 137.25 29.46
05/28/98 3091 136.22 2847
08/31/98 21.61 135.52 2647
12/08/98 21,83 135.30 2947
MW-4 05/18/93 151.96 17.55 13441 -
08/11/93 17.50 134.46 2843
11/05/93 15.84 136.12 28.43
03/01/94 17.35 134.61 28.11
06/02/94 17.68 134.28 28.12
09/09/94 18.19 133.77 28.13
12/20/94 17.52 134.44 28.10
03/08/55 16.82 135.14 2797
(6/14/95 17.22 134.74 27.97
(19/26/95 17.79 134.17 2791
12/27/95 17.47 134.49 27.89
03/26/96 1632 135.64 27.89
06/05/96 17.10 134.86 27.88
09/16/96 17.85 134.11 27.39
12/02/96 17.59 13437 27.88
03/10/97 16.79 135.17 27.89
06/12/97 17.49 134.47 27.90
09/29/97 18.33 133.63 2791
12/01/97 17.36 134.60 27.50
03/19/98 15.90 136.06 27.91
05/28/98 16.34 135.62 27.90
08/31/98 16.83 135.13 27.90
12/08/98 17.37 134.59 2791
MOTES. 1 = Measurament and refarence elevalian laken from nolchimark on fop north side of well casing
2 = Elsvation rafarenced to mean sea level.
Wall Depth = Measurement from top of casing o bottom of well

3

Wall abandoned.



GROUND WATER ELEVATION DATA

TABLE 1

BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
{(Measurements in feet)

Reference
Monitoring Elevation Depth to Ground Water Well
Well Date (top of casing)' Ground Water' Elevation® Depth Comments
et b It

MW-5 05/18/93 148.68 15.72 132,96 -
08/11/93 16.42 132.26 2543
11/05/93 16.92 131.76 2543
03/01/94 15.54 133.14 25.00
06/02/94 16,19 132.49 25.00
09/09/94 16.87 131.81 25.00
12/20/94 15.84 132.84 25.01
03/08/95 1511 133.57 24 .85
06/14/95 15.69 132.99 24.86
09/26/95 16.46 132.22 2481
12/27/95 1591 132.77 24.80
03/26/96 1431 134.37 24 81
06/05/96 15.43 133.25 2475
09/16/96 16.52 132.16 2474
12/02/96 16.05 132.63 2476
03/1/97 14.80 133.88 24.74
06/12/97 15.95 132,78 24.75
09/29/97 16.33 13233 24.76
12/01/97 15.48 133.20 2478
03/19/98 1316 135,52 2477
05/28/98 14.04 134 .64 2478
08/31/98 14.81 133.87 24.7%
12/08/98 15.75 132.93 24.76

MW-6 05/18/93 153.96 20 80 135.16 -
(0R/11/93 21.64 13232 31.15
11/05/93 2211 131.85 31.15
03/01/94 20.80 133.16 29.96
06/62/94 2137 132 59 2998
09/09/94 22.05 131.91 29.96
12/20#94 21.06 132.90 29.89
03/08/95 20.29 133.67 20.67
06/14/95 20.81 133.15 29.65
(9/26/95 21.62 132.34 29.66
12/271/95 21.12 132.84 29.63
03/26/96 19.50 134.46 29.60
06/05/96 20.56 133.40 29.63
09/16/96 21.70 13226 29.63
12/02/96 21.25 132,71 20.66
03/10/97 20.16 133.80 20.64
06/12/97 2%.16 132.80 29.62
09/29/97 2151 132.45 2962
12/01/97 20.89 133.07 29.61
03/19/98 18.71 135.25 29.60
05/28/98 19.99 133.97 259.62
08/31/98 20.81 13315 20.63
12/08/98 21.00 132,96 29.64

NOTES: 1 Measurermant and reference elevation taken from nolchimark on top narth side of well casing.

2
Well Depth
3

Elevation referanced to mean sea lavel.
Measurement frem lap of casing to bottom of well,

Well abandoned




TABLE 1
GROUND WATER ELEVATION DATA

BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(Measurements in feet)

Reference
Meonitoring Elevation Depth to Ground Water well
Well Date {top of casing)' Ground Watet' Elevation® Depth Commenis

MWw-7 05/18/93 156.09 22.64 133.45 ---
08/11/93 2325 132.84 30.75
11/65/93 1393 132.16 30.75
03/01/94 2272 133.37 30.11
06/02/94 23.22 132.87 30.12
09/09/94 2350 132.19 3002
12/20/94 2298 133.11 30.10
03/08/95 22.14 133.95 2991
06/14/95 2261 133.48 2981
09/26/95 23.43 13266 29.90
12/27/95 23.01 133.08 2990
03/26/96 21.32 134.77 2987
06/05/96 22,37 133.72 2691
09/16/96 23.51 132.58 2990
12/02/96 2308 133.01 2991
03/10/97 21.94 13415 29.90
06/12/97 22.96 133.13 25.88
(9/259/97 2335 132.74 29.87
12/01/97 22.68 133.41 29.88
03/19/98 20.52 135.57 29.88
03/28/98 21.76 134.33 29.88
08/31/98 22.66 133.43 29 .86
12/08/98*

MW-8 05/18/93 158.04 21.55 13649 -
08/11/93 22.43 135.61 34.82
11/05/93 23.00 135.04 34.82
03/01/94 22.05 13599 34.04
06/02/94 22329 135.75 34.04
09/09/94 2299 135.05 34.04
12/20/94 22.14 135.90 3398
03/08/95 21.25 [36.79 3448
06/14/95 21.70 136.34 3449
(9/26/95 2229 135.75 34.40
12/27/95 21.96 136.08 34.43
03/26/96 20;.48 137.536 34.42
06/05/96 21.50 136.54 34.41
09/16/96 2238 135.66 3443
12/02/96 22.39 135.65 34.42
03/10/97 2089 137.16 34.43
06/12/97 21.80 13624 314.42
(9/29/97 2281 13523 34.40
12/01/97 21.70 136.34 34.41
03/19/98 19.35 138.69 34.42
05/28/98 20.52 137.52 34.41
08/31/98 2140 136.64 3440
12/08/98°

NOTES: 1 = Measurement and reference elevation taken from notch/mark on top north side of well casing.
2 = Elevation referenced o mean sea level.
Well Depth = Measurement from top of casing to battorm of well.

3

waell abandenad.




TABLE 2

GROUND WATER ANALYTICAL RESULTS
BEACON STATION #574

22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(All results in micrograms per Liter}

nRunw

ot sampled.
Not analyzed.

Product is not typical gasoline.

Well abandoned.

Monitoring Date Total Petraleun Hydrocarbons Aromatic Volatile Organics
well Collected
Gasoline Diesel Motor Oil MTBE! Benzene Toluene Ethyl- Total
bensene Xylenes
— e ————————— |
MW-1 03/27/92 5,600 <30 <50 760 G00 230 1,100
06/04/92 2,600 <800 NA 270 37 230 440
09/23/92 3,400 NA NA 480 430 110 350
11/12/92 2,700 NA NA 5.8 <30 140 340
02/02/93 8,500 NA NA 760 770 230 1,200
03/07/93 7,700 NA NA 970 630 250 1,500
08/11/93 11,000 NA NA 1,400 1,000 20 1,600
11/05/93 36,000 NA NA 6,200 4,700 1400 7,100
03/01/94 3,800 NA NA 580 490 110 620
06/02/94 8,900 NA NA 1,900 1,200 420 2,100
09/09/94 4,300 NA NA 740 290 ) 630
12/20/94 3,900 NA NA 550 260 130 510
03/08/95 8,100 NA NA 1,100 540 230 1,100
06/14/95 NS NS NS NS NS NS NS
(9/26/95 8,600 NA NA 2,100 550 420 1,300
12/27/95 NS NS NS NS NS NS NS
03/26/96 21,000 NA NA 7,000 2,700 90 7,000
06/05/96 NS NS NS NS NS NS N5
09/16/96 13,000 NA NA 1,400 3,200 770 470 2,900
12/02/96 NS NS NS NS NS NS NS NS
03/10/97 30,000 NA NA 1,100 7,300 1,900 830 7,100
06412197 NS N§ NS NS NS NS NS NS
09/29/97 25,000 NA NA 840 5,500 920 920 4,000
12/01/97 NS